Collective teacher efficacy has been a prominent research topic in the field of educational effectiveness. Improving the quality of scales measuring collective teacher efficacy is imperative. The aims of this study were to revise a self-report Collective Teacher Efficacy Scale (CTES), and investigate the relationship between collective teacher efficacy and teacher self-efficacy among elementary school homeroom teachers in Taiwan. A nationally representative sample of 758 elementary school homeroom teachers from 57 schools was recruited for the study.
Introduction


Collective teacher efficacy differs from teacher self-efficacy in that it refers to teacher perception of the effectiveness of the teaching staff as a whole, rather than teacher judgments of the effectiveness of individual teachers (Goddard, Hoy, & Hoy, 2004) . Previous studies have reported that teacher self-efficacy is related to teaching behavior in the classroom (Abu-Tineh, Khasawneh, & Khalaileh, 2011; Hsiao, Chang, Tu, & Chen, 2011; Rahimi & Gheitasi, 2010) . Bandura (1997) argued that the collective efficacy of the teachers within a school is a powerful construct that varies considerably among schools and is systematically associated with student achievement. Therefore, collective teacher efficacy has been considered a vital predictor of the Chia-Hsun Chiang, Ph.D., Institute of Education, National Sun Yat-sen University. Wan-Chen Hsu, post-doctoral fellow, Graduate Institute of Adult Education, National Kaohsiung Normal University; Center for Teaching and Learning Development, National Kaohsiung University of Applied Sciences.
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Teachers used their sense of efficacy in order to be effective in teaching (Magno & Sernbrano, 2007) . Collective teacher efficacy has been a prominent research topic in the field of educational effectiveness. It is associated with teachers' self-efficacy, motivation, and teaching ability as well as student learning outcomes (Lee, Zhang, & Yin, 2011) . Several studies have indicated that collective teacher efficacy can positively affect teachers' self-efficacy (e.g., Chen & Wu, 2010; Goddard et al., 2004; Hung, 2010; Skaalvik & Skaalvik, 2007) and teaching behavior (e.g., Chiang, 2014; Ciani, Summers, & Easter, 2008) in addition to their students' learning achievement (e.g., Bandura, 1997; Goddard & Goddard, 2001; Tschannen-Moran & Barr, 2004) .
Improving the quality of scales measuring collective teacher efficacy is imperative. For some of such scales, only one factor can be extracted through factor analysis (e.g., Barr, 2002; Goddard, 1999; . In addition, follow-up studies have not been conducted to verify the applicability or suitability of the measurement models that underlie the scales. Therefore, developing a highly valid self-report instrument for measuring teachers' collective teacher efficacy is necessary. Accordingly, the objective of the current study was to develop a Collective Teacher Efficacy Scale (CTES) that involves applying Teacher Self-Efficacy Scale (TSES) as a criterion for understanding the relationship between collective teacher efficacy and self-efficacy.
Literature Review
Meaning of Collective Teacher Efficacy
Collective teacher efficacy, which is defined as teachers' perception that the educational efforts of the faculty as a whole have a positive effect on students, is based on Bandura's (1977; 1997) social cognitive theory. Social cognitive theory acknowledges that "personal agency operates within a broad network of socio-structural influences" (Bandura, 1997, p. 6) , meaning that perceived levels of ability in any specific situation are mediated by the social interaction norms prevailing in that situation (Tschannen-Moran, Hoy, & Hoy, 1998) . The theory therefore extends the analysis of the mechanisms of human agency to the exercise of collective agency (Bandura, 1997) , which is the shared belief that people can make a difference by working together. Bandura (2000) defined collective efficacy as "people's shared beliefs in their collective power to produce desired results" (p. 75). When a group of individuals engages in a common endeavor, success depends on the individual capabilities of each member and their ability to pool resources, communicate clearly, and coordinate their efforts. For schools, collective teacher efficacy refers to teachers' expectations about the effectiveness of the school and to their collective perceptions and beliefs about how to effectively organize and execute teaching functions to make a positive educational difference for the students (Demir, 2008; Goddard & Goddard, 2001; Goddard, Hoy, & Hoy, 2000; Goddard et al., 2004; Moolenaar, Sleegers, & Daly, 2012) .
Collective teacher efficacy is based on individual teachers' perceptions of the capabilities of the entire group (Lim & Eo, 2014) . Several researchers have employed individually perceived collective teacher efficacy to assess the criterion validity of the CTES they have developed (e.g., Goddard, 1999; Goddard et al., 2000) . Other researchers have examined the relationship between individually perceived collective teacher efficacy and other variables, such as teacher efficacy and teacher commitment (e.g., Gibbs & Powell, 2012; Lee et al., 2011; Skaalvik & Skaalvik, 2007) . The present study addressed individually perceived levels of collective efficacy with no aggregation.
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In recent years, studies have reported that collective teacher efficacy comprises two dimensions. Goddard et al. (2000) proposed two dimensions of assessment of teaching competence and the challenges presented by the teaching task in a particular school. The challenges include the availability of school-provided resources, presence of community resources and constraints, and physical facilities of the campus. Teaching competence encompasses teaching students learning skills, level of training, and years of experience. Several researchers have adopted these two dimensions to measure teachers' collective teacher efficacy in empirical studies (e.g., Fives & Looney, 2009; Goddard et al., 2004; Ross & Gray, 2006) . Barr (2002) proposed two other dimensions of collective teacher efficacy: student discipline and instructional strategies. Student discipline is a faculty's collective capability to manage student behavior. Instructional strategies are a faculty's collective capability to promote student learning. This scheme differs from the previous one in emphasizing student discipline. Several researchers have adopted these two dimensions for measuring teachers' collective teacher efficacy in empirical studies (e.g., Chen, 2010; Chen & Wu, 2010; Lee et al., 2011; Tschannen-Moran & Barr, 2004) .
Self-efficacy is a multidimensional construct (Tschannen-Moran et al., 1998) , and collective efficacy is rooted in self-efficacy (Bandura, 1997) . The two dimensions proposed by Barr (2002) have a very important impact on student achievement (Chen, 2009; Chiang, 2014) . Accordingly, in developing our measurement model, we defined collective teacher efficacy as consisting of the two dimensions proposed by Barr (2002) .
Review of Instruments Measuring Collective Teacher Efficacy
In this study, we developed a self-report instrument that can be used to accurately measure teachers' collective teacher efficacy on the basis of the two dimensions of instructional strategies and student discipline. Only one factor could be extracted from the previous scales through factor analysis (e.g., Barr, 2002; Goddard, 1999; . For example, Goddard (1999) adhered to the theoretical model proposed by Tschannen-Moran et al. (1988) and adapted the two-factor scale of Gibson and Dembo (1984) . Goddard (1999) extracted one factor and the Cronbach's α was 0.96. Goddard (2002) adapted the scale of Goddard (1999) to create the short form of our scale, called the Collective Teacher Efficacy Instrument-Short Form (CTEI-SF). The CTEI-SF (12 items) is more theoretically pure than the original CTEI (21 items). The correlation r between CTEI-SF and the CTEI was 0.98. Goddard extracted one dimension for the CTEI-SF, and Cronbach's α was 0.94. Barr (2002) used the Collective Teacher Belief Scale (CTBS), which has two subscales: instructional strategies (six items) and student discipline (six items). However, Barr extracted only one factor, with the Cronbach α value of 0.90, through factor analysis.
In short, both the CEI-SF and CTBS have only one factor. Follow-up studies have not been conducted to verify the applicability or suitability of the models for these scales. Therefore, we developed our own self-report instrument that can be used to accurately measure teachers' collective teacher efficacy (defined by instructional strategies and student discipline) and to explore its measurement model.
Teacher Self-Efficacy and Collective Teacher Efficacy
According to Bandura's (1986) social cognitive theory, self-efficacy refers to individuals' beliefs about their own ability to successfully implement a particular course of action. In reference to schools, teachers assess their own ability to bring about desired outcomes of student engagement and learning. This assessment is a DEVELOPMENT AND IMPLEMENTATION OF A COLLECTIVE TEACHER EFFICACY SCALE 102 teacher's self-efficacy (Chen, 2009; Hsu, 2008; Tschannen-Moran & Hoy, 2001 ). Bandura (1997) argued that collective efficacy is rooted in self-efficacy. Skaalvik and Skaalvik (2007) emphasized that individual teachers' self-efficacy might depend on how adequately the team to which the teacher belongs functions. Teachers do not always work alone. In Taiwanese schools, most of the organizing and planning functions are chosen and conducted by teachers. Homeroom teachers and subject teachers work as a team, sharing responsibility for each class of students. In such cases, a correlation between collective teacher efficacy and teacher self-efficacy can be expected. Research on teachers' senses of self-efficacy indicates that self-efficacy is positively associated with collective efficacy (e.g., Calik, Sezgin, Kavgaci, & Cagatay Kilinc, 2012; Gibbs & Powell, 2012; Goddard & Goddard, 2001) . Accordingly, we propose the following hypothesis: A teacher's self-efficacy is positively associated with collective efficacy.
Method
This study was reviewed and approved by the Institutional Review Board (IRB) at the Institute of Education at National Sun Yat-sen University before it began. Professor Shu-Ching Yang, Professor Chin-Tang Tu, Professor Ching-Lin Shih, and Professor Wen Cheng were on the IRB/ethics committee that approved the study. Informed consent was obtained from each participant before joining our study.
Participants
Sample for the pilot study. For the pilot study, a purposive sample of 232 homeroom teachers was drawn from 16 public elementary schools in Taiwan. Each participant was mailed a questionnaire, and 224 usable (complete) questionnaires were returned, resulting in an effective response rate of 96.55%.
Sample for the formal study. We employed a stratified cluster sampling method. We used region as the tier basis and school as the sampling unit and determined the optimal sample size for each region according to the proportion of elementary school homeroom teachers in the northern, central, southern, and eastern regions of Taiwan.
We recruited 877 teachers from 57 elementary schools to participate in our survey. Respondents who had not completed the entire survey or who provided invalid responses were removed, and a total of 758 valid surveys (86.43%) were retained, an acceptable response rate. Among these 758 valid respondents, 289 (38.13%) respondents taught in the northern region of Taiwan, 213 (28.10%) taught in the central region of Taiwan, 213 (28.10%) taught in the southern region of Taiwan, and 43 (5.67%) taught in the eastern region of Taiwan.
Instruments
CTES.
As mentioned, the objective of this study was to develop a self-report instrument that can be used to accurately measure teachers' collective teacher efficacy according to the two dimensions of student discipline and instructional strategies. The 11-item CTES, which we developed following a thorough literature review (e.g., Chen, 2009; Hung, Chiou, & Huang, 2012; Tschannen-Moran & Barr, 2004) and applying the process of concept clarification, comprises two subscales with the same names as the dimensions they measure: student discipline (five items) and instructional strategies (six items). The respondents answered the items by using a 5-point Likert scale with scores ranging from 1 ("Not at all") to 5 ("A great deal").
Item analyses returned t values ranging between 7.10 and 16.21 (all p < 0.001), demonstrating adequate discrimination of the responses. According to the results of inter item correlations (0.35 < r < 0.83, all p < 0.001) and a homogeneity test, all items were retained. Finally, an exploratory factor analysis (principal axis TSES. The 12-item TSES, which we developed following a thorough literature review (e.g., Chen, 2009; Hsu, 2008; Tschannen-Moran & Hoy, 2001 ) and employing the process of concept clarification, contains three subscales: efficacy of classroom management (four items), efficacy of student engagement (four items), and efficacy of instructional strategies (four items). The items were answered using a 5-point Likert scale with scores ranging from 1 ("Not at all") to 5 ("A great deal").
Item analyses revealed t values ranging between 7.21 and 11.83 (all p < 0.001), demonstrating adequate discrimination of the responses. According to inter item correlations (0.20 < r < 0.72, all p < 0.01) and a homogeneity test, all items were retained. Finally, an exploratory factor analysis (principal axis factoring extraction; eigenvalue > 1) revealed that the KMO test value was 0.89 (χ 2 = 1,241.38; df = 66; p < 0.001),
Bartlett's sphericity test was significant (p < 0.05), and the explained variance was 67.22%. The high Cronbach α coefficients (0.87 for efficacy of classroom management, 0.83 for efficacy of student engagement, 0.74 for efficacy of instructional strategies, and 0.88 for the total scale) demonstrated high internal consistency. Table 2 shows the TSES items.
Data Analysis
First, peer review was used to confirm the content validity of the CTES and TSES. Second, item analysis and exploratory factor analysis were used to assess the validity and reliability of these scales. Third, confirmatory factor analysis was used to identify the optimal measurement models for the CTES. Fourth, the means and standard deviations of both scales were calculated to describe the current levels of collective teacher efficacy and teacher self-efficacy. Finally, Pearson product-moment correlations were used to analyze the relationship between scores on the CTES, the TSES, and their respective subscales. 
Results
Confirmatory Factor Analysis
According to the reference standard of Bagozzi and Yi (1988) , we used the preliminary fit, overall model fit, and fit of the internal structural model as criteria to examine our measurement model (see Figure 1) . Preliminary fit. Table 3 shows that the error variances of the items ranged from 0.54 to 0.66 (p < 0.001) and the standard errors ranged from 0.04 to 0.06. Establishing convergent validity requires examining the significance of the factor loadings (Anderson & Gerbing, 1988) . All item factor loadings were significant (p < 0.001) and ranged from 0.73 to 0.81, confirming convergent validity (see Table 3 The fit indices indicated that the CTES demonstrated a favorable fit with the model (see Table 4 ). Fit of the internal structural model. The reliability of the individual CTES items ranged from 0.53 to 0.66, and the composite reliability of each dimension was greater than 0.80. The average variance extracted for each dimension was 0.50 (see Table 3 ). These results showed that the CTES exhibited adequate construct reliability and convergent validity.
Descriptive Statistics for the CTES and TSES
The means for the two dimensions of the CTES were 3.80 (student discipline) and 3.76 (instructional strategies). These results revealed that the elementary school teachers had positive perceptions about the efficacy of their student discipline and of the instructional strategies as a whole in their respective schools. The means of the three dimensions of the TSES were 4.17 (efficacy of classroom management), 3.77 (efficacy of DEVELOPMENT AND IMPLEMENTATION OF A COLLECTIVE TEACHER EFFICACY SCALE 106 student engagement), and 3.97 (efficacy of instructional strategies). These results indicated that the elementary school teachers perceived themselves as having some impact on their classroom management, student engagement, and instructional strategies (see Table 5 ). 
Relationships Between the CTES and TSES
Scores for student discipline, instructional strategies, and the overall CTES were all positively and significantly correlated with the scores for classroom management, student engagement, instructional strategies, and the overall TSES (0.22 < r < 0.44). All but one of the positive correlations was statistically significant (p < 0.01). These results indicated that collective teacher efficacy was positively associated with teacher self-efficacy (see Table 6 ). 
Discussion
CTES Is a Reliable and Valid Measure of Student Discipline and Instructional Strategies
Although numerous studies have applied exploratory factor analysis for examining CTES, fewer studies have applied confirmatory factor analysis to such measures. The main purpose of the current study was to develop a CTES for elementary school teachers. For a robust instrument of CTES, first, we conducted a thorough literature review and applied a concept clarification process. Second, we administered a questionnaire survey to a pilot sample of 232 elementary school teachers in Taiwan. After item analysis, exploratory factor analysis and reliability analysis were conducted, an 11-item formal CTES was constructed (Cronbach's α = 0.92). It comprised two subscales: student discipline (Cronbach's α = 0.89) and instructional strategies (Cronbach's α = 0.82). The explained variance for the total scale was 54.29%.
A total of 758 valid participants were recruited for the formal test. We conducted a confirmatory factor analysis and observed that individual item reliabilities ranged from 0.53 to 0.66, standardized factor loadings ranged from 0.73 to 0.81, composite reliability was greater than 0.80, and the average variance extracted was DEVELOPMENT AND IMPLEMENTATION OF A COLLECTIVE TEACHER EFFICACY SCALE 107 greater than 0.50. The fit indices (e.g., NFI, CFI, and RMSEA) revealed that the CTES exhibited an optimal fit with the model, signifying that it is a reliable and valid measure of student discipline and instructional strategies. The CTES can thus be offered to educators seeking to evaluate elementary school teachers' collective teacher efficacy and serve as a basis for further research.
Elementary School Homeroom Teachers Reported Positive Self-Efficacy and Collective Efficacy, but the Variability of Collective Efficacy Was Greater Than That of Self-Efficacy
The means of the subscales of the TSES ranged from 3.97 to 4.17, and those of the CTES subscales ranged from 3.76 to 3.80. These results indicated that the elementary homeroom teachers perceived themselves to have positive teacher self-efficacy and all the teachers in the schools to have positive collective teacher efficacy.
In Taiwan, each elementary school homeroom teacher teaches several subjects. Other teachers teach special subjects (usually music, art, science, or physical education) to a number of different classes at different times. Elementary school teachers must be knowledgeable about instructional strategies for the various subjects they teach and must create a classroom environment favorable to learning and personal growth while motivating their students and establishing an effective rapport with them.
The role of an elementary school teacher is similar to that of a parent at home. In Taiwanese culture, this role incorporates authority and dignity. In addition to teaching the subject matter, elementary school teachers must promote personal development and foster normative behavior in their students while providing them with the tools to navigate social and cultural situations (Hsieh, Lin, Chao, & Wang, 2009 ). Therefore, elementary homeroom teachers believe that they can influence student engagement, instructional practices, and classroom management, and that the teachers in the school collectively can influence student discipline and instructional strategies.
In our study, the standard deviations for the TSES subscales ranged from 1.90 to 2.08, and those for the CTES subscales ranged from 2.67 to 3.17. The standard deviations were higher for the CTES than they were for the TSES. Collective teacher efficacy is based on the individually perceived capabilities of the group as a whole (Lim & Eo, 2014 ), but it is not a monolithic group attribute; it can vary among its members, even if they belong to the same group. Also, belief in the commonality of efficacy does not guarantee that every member of the group holds the same viewpoints on all aspects of group functioning (Bandura, 1997) . This explains why the variability of elementary school homeroom teachers' perceptions about the teachers' collective efficacy was greater than their perceptions about their self-efficacy. Accordingly, the question of how to increase collective teacher efficacy is vital.
Collective Teacher Efficacy Was Significantly Positively Related to Teacher Self-Efficacy
In this study, all the statistically significant correlations of the CTES subscales with the TSES subscales were low to medium in magnitude. Therefore, our hypothesis was supported, which is consistent with previous studies (e.g., Calik et al., 2012; Gibbs & Powell, 2012; Goddard & Goddard, 2001 ). According to social cognitive theory, collective efficacy is rooted in self-efficacy (Bandura, 1997) , and an individual teacher's self-efficacy is possibly based on how effectively the team functions as a whole (Skaalvik & Skaalvik, 2007 ).
Chiang 's (2014) qualitative data analysis revealed that a high level collective teacher efficacy is considered the norm and is honored in Taiwanese schools. It is encouraged as a strategy to promote teachers' self-efficacy and improves their teaching behavior. In Taiwan, one elementary school homeroom teacher and several special subject teachers team up to cover a class and share responsibility for the class. Homeroom DEVELOPMENT AND IMPLEMENTATION OF A COLLECTIVE TEACHER EFFICACY SCALE 108 teachers have to work closely with special subject teachers to ensure that their students achieve their full potential at school. This explains the observed significant positive correlation between collective teacher efficacy and teacher self-efficacy.
Conclusion
This study was a theoretical and empirical analysis of the development of the CTES. First, a model for the CTES was constructed for use in elementary schools. Subsequently, the CTES was developed, tested, and determined to demonstrate strong reliability and reasonable validity. Finally, the application of the CTES and TSES to examine the perceptions of school teachers perceived themselves to have positive teacher self-efficacy and positive collective teacher efficacy in their schools. The variability of teachers' collective efficacy was greater than that of their self-efficacy. In addition, collective teacher efficacy was positively correlated with teacher self-efficacy.
Because we tested only elementary school homeroom teachers in Taiwan, the generalizability of our findings to other teachers may be limited. To increase external validity, studies involving different samples should be conducted. The practical implication of the positive correlation between the CTES and the TSES that various strategies can be adopted for enhancing both factors. For example, principals, as a transformational leader, should empower teachers to achieve the collective task of school through the development of self-efficacy (Demir, 2008) .
